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Fig. 2. Root system and life-form of Viola, a. V. avatschensis ; b. V. biflora: 
c. V. crassa: G. Geophytes; H. Hemicryptophytes. 


W. Bckr. et Hult., Arkiv for Bot. 22A, 3 (1928). 

££ij|f§'fr : <D V. avatschensis 

ft V. biflora t 0 4 V. crassa fC t 0 0 

I P'h V. bi flora HUftifeig 

drills (Raunkiaer H) KLjRi“ 

% 0 —A V. avatschensis t V. crassa ftiUjlil^fcD 

(Raunkiaer G). 
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V. avatschensis © || J|'ft fC(ftiC.it V. crassa ©A 

ic.t03fiAo IP 
AMA ftM^ri?& 2, o MAlAfSJI 4 - 
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F. avatschensis, V. biflora cDMiC-At:', fu 2 igit AMfe < » 

1/4—1/5 ©fgAALTl'S o ^JLcdI: 
tA$%lnl#A', HU 2 Wfl^cMK 111(42.8x25.7 fl), 105(45.3x29.4 ^) VsmiU 
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AcDfljlcDptS^ (Ftl, 1311#) ii 3 fi£ V. bi flora. 




Fig. 3. Hairs of the surface 
of the leaves (from 20 
specimens, 10 hairs per a 
specimen), a: V. ava¬ 
tschensis 55 x 518 ft. b: V. 
bi flora 59x239 ft. 
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2 g©^ 1/2 T:'^>2> (2.5 x 1.5 mm) 0 ±fz V. avatschensis, 7. 

■crassa icffi ftb. I 7 - bifloraKhi^ 

TEpEfsHf : V. biflora (ii/^yfg) L 7. crassa (flrv y is 

V'. avatschensis &© 2 goTE 

3-4x6-8mm, ~F# 5-6x7-10 mm /£®r.>sf L, 
'bfrl-ZrH 3-4 x 8-9, 5-6x10-12 mm Ofii^TjLt'o 

avatscnensis <D^.~ C, 7. biflora \tflH f|0^^fd3, 7. 
■crassa 3S L 4 ?> 0 

TEfM* 3SH 3 i?L|it'i®o litti'oiii 

E>0 100 ■flt 5 pJ%) li 7. avatschensis (33-36x38-40 ^) L 7. crassa 
(32-33x36-37^) V. biflora (27-28x28-30^) l 


Table 1. Measurements of stem leaves. 



Leaves 

Species 

1/wx 100 

c/w x 100 

serration 

numbers 

examined 

7. avatschensis 

61 

141 

10(16-6) 

72 

V. biflora 

57 

147 

11(17-6) 

70 

V. crassa 

50 

161 

13(17-6) 

72 


Table 2. Measurements of tissues in stem leaves. 



7. avatschensis 

7. crassa 

7. biflora 

Upper 

epidermis 

70 00 

70 (/t) 

15 00 

Palisade 

parenchyma 

100 

150 

25 

Sponge 

parenchyma 

75 

75 

25 

Lower 

epidermis 

60 

60 

10 

Thickness of 
leaves 

305 

350 

75 


Nos./mm diam. (fl) 

Nos./mm diam. (jj.) 

Nos./mm diam. (/ i ) 

Stomata 

(lower) 

105 45. 3 x 29. 4 

111 42.8x25.7 

93 29.7x18.4 


(From 10 dried specimens, 10-20 preparations per specimen) 
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V. avatschensis V. biflora KX !)£l'o 

< P|l'<DiOjL, V. crassa-Vlfi^co 

K / J' 1 $ ^' o 

V. avatschensis t V. crassa 1.9x2.5 mm, 1.5x 

3.0 mm "C, V. biflora © 1.3 x2.2 mm J; 



Fig. 4. Stigma Dart (style) of Viola, a. V. avatschensis, 
b. V. biflora, c. V. crassa. 

& M 


a. mommttt .b. 

2>... V. biflora 

B. 'o lit JO£@-^ 

. V. avatschensis 



Fig. 5. Reproductions of chromatograms, a. Viola avatschensis-, b. V. biflora', c. V. crassa. 
Numerals showing spot numbers. Further explanation in the Table 3. 
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Table 3. Comparison of spots on chromatograms from 3 species of Viola. 
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L-bht Bate-Smith and Lerner, 1954 < ©W 
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Fig. 6. Diagram of chromatographic 
similarity. Numerals showing 
the similarity index. C++), 
(—), (±±): matched pairs. 

(++), (±—): half matched pairs 
(cf. Table 3). a . V. avatschensis \ 
b. V. biflora ; c. V. crassa. 


* SsM = m/n, Simple matching coefficient by Sokal and Michener (1958). 
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BgfP 47 ^ 6 n 


Summary 

Three East Asiatic species of the Sect. Dischidium (Genus Viola), V. 
avatschensis, V. biflora, and V. crassa were compared to make clear the 
phyletic relationships among them. V. avatschensis shows relationships to 
the other two. In unadaptive characteristics, such as the shape of the 
stigma and leaf-blade, it shows a close relationship to V. biflora. In ad¬ 
aptive characteristics, such as leaf texture and root system, it more re¬ 
sembles V. crassa. Although we have no data on the cytotaxonomy as to 
V. avatschensis, the sizes of the flowers, seeds, pollen grains, stomata and 
hairs approximate to those of V. crassa. Viola avatschensis seems to be a 
polyploid species of V. biflora, and to have nearly the same rank of poly¬ 
ploidy as V. crassa. 

The author is greatly indebted to Dr. S. Ahlner in Botaniska Avdel- 
ningen, Naturhistoriska Riksmuseum, Sweden, for his kindness in the loan 
of many valuable specimens. 
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O # 3 $ • ( 9 ) all Iff wo Takasi Yamazaki : Supplement 

•of the flora of Ryukyu and Formosa (9) 

18) Pellionia Sect. Laevispermae Pellionia trilobulata 
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